interactions. As it turns out, the concept of ultraintense is intimately linked to that of ultrashort. The best example is seen in the process of high-order harmonic generation, where a high intensity laser field is capable of rivalling the Coulomb field experienced by the electrons in an atom, and drives the electron motion back and forth, generating high energy photons in the process. As the oscillation period of a near-infrared laser field is of the order of femtoseconds, the controlled motion of the electrons, and the radiation emitted subsequently occurs in a sub-femtosecond timescale. Currently, high-harmonic generation and related processes like abovethreshold ionization and non-sequential double ionization, made possible by highintensity lasers, are the gateway to the attosecond world.
We can distinguish two main areas of activity in the current endeavours of attosecond science: the development of attosecond light sources, and the measurement and control of attosecond phenomena. In the first, the ultimate goal is to achieve a source of fully-controlled high-energy isolated few-attosecond pulses which may then be used for ultrafast pump and probe experiments, non-linear XUV spectroscopy, etc. The first part of this book reviews the present status of these efforts, including the not less challenging task of fully characterizing the ultrashort pulses.
The second main area of activity in attosecond science, covered in the second part of this book, is exploring and demonstrating different methods to measure and control the dynamics of electrons in atoms, molecules and solids, either in pump and probe schemes using XUV attosecond and IR femtosecond pulses, or directly driving the electron motion with an intense IR laser field. Some of these techniques have already produced spectacular results.
Attosecond science is a young discipline and it is bound to undergo a dramatic development in the next few years. Research in the field is very active as it can be verified from the remarkable increase in the number of publications with the keyword attosecond, from barely 20 in the year 2000 to more than 250 in 2012. Some anticipated breakthroughs are the arrival of free-electron lasers at the attosecond regime, the generation of microjoule-energy keV attosecond pulses from relativistic laser-plasma interactions, the sub-cycle shaping of light waveforms, and the introduction of attosecond time resolution into well-established techniques of microscopy and electron diffraction, to name a few.
We hope this book will serve as a guide to newcomers to the field as well as a reference for the most experienced but, specially, we hope it will inspire a new generation of scientists to accomplish the just started conquest of the attosecond world.
Luis Plaja Ricardo Torres
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